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DESCRIPTION 



PORTABLE TRANSCEIVER 



5 TECHNICAL FIELD 

The present invention relates to a portable transceiver such as a portable 
telephone. 



BACKGROUND ART 

10 Recently a bxiilt-in antenna has been commonly used in a field of a radio 

communication device, particularly a portable transceiver. 

A perspective view of a conventional folding portable transceiver is shown 
in Fig. 9. 

Built-in antenna section 103 is disposed near hinge section 102 and close 
15 to coupUng section 104. Keyboard side board 105, which is a first circuit board, 
is coupled with Hquid crystal display side board 106, which is a second circuit 
board, via coupling section 104. Keyboard side board 105 is covered with first 
housing 107 having an input section at its surface. Liquid crystal display side 
board 106 is covered with second housing 108 having a display section. 
20 An example of the portable transceiver having the structure mentioned 

above is disclosed in Japanese Patent Unexamined Pubhcation No. 2003*8320. 

In a case of built-in antenna section 103 disposed near hinge section 102 
shown in Fig. 9, when portable transceiver 101 is opened and shut, an input 
impedance of bxiilt-in antenna section 103 changes. 
25 In particular, when portable transceiver 101 is shut, current distribution 

concentrates and an impedance characteristic deteriorates because built-in 
antenna section 103 is close to coupling section 104. Therefore, it is difficult to 
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work at a broadband. 

The present invention provides a portable transceiver where a broadband 
of an antenna characteristic can be realized and efficiency is improved, 

5 SUMMARY OF THE INVENTION 

The present invention provides a portable transceiver includes the 
following elements- a first housing having a first circuit board in its inside and 
an input section at its surface; a second housing having a second circuit board 
in its inside and a display section at its surface; a coupHng section for 
10 electrically coupling the first circuit board with the second circuit board; a hinge 
section for coupling the first housing with the second housing and capable of 
folding them. An antenna section and an element section are disposed at one 
of the first circuit board and the second circuit board. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a portable transceiver in accordance with a 
first exemplary embodiment of the present invention. 

Fig. 2 shows a VSWR characteristic of the portable transceiver in 
accordance with the first exemplary embodiment of the present invention. 
20 Fig. 3 shows a VSWR characteristic of a conventional portable 

transceiver. 

Fig. 4 is a perspective view of a portable transceiver in accordance with a 
second exemplary embodiment of the present invention. 

Fig. 5 is a perspective view of an antenna section in accordance with a 
25 third exemplary embodiment of the present invention. 

Fig. 6 is a perspective view of an antenna section in accordance with a 
fourth exemplary embodiment of the present invention. 
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Fig. 7 is a perspective view of a portable transceiver in accordance with a 
fifth exemplary embodiment of the present invention. 

Fig. 8 is a perspective view of an element section in accordance with a 
sixth exemplary embodiment of the present invention. 
5 Fig. 9 is a perspective view of a conventional portable transceiver. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Exemplary embodiments of the present invention are demonstrated 
hereinafter with reference to the accompanying drawings and it is emphasized 
10 that the drawings do not show actual dimensional relations between respective 
elements. In the description, the same elements are denoted with the same 
reference marks, and the descriptions of those elements are omitted. 

FIRST EXEMPLARY EMBODIMENT 

15 The first embodiment of the present invention is described hereinafter 

with reference to Fig. 1. 

Antenna section 3 of openable and closable portable transceiver 1 is 
disposed near hinge section 2 and close to coupling section 4. 

Keyboard side board 5, which is a first circuit board, is coupled with 

20 hquid crystal display side board 6, which is a second circuit board, via coupUng 
section 4. Keyboard side board 5 is covered with first housing 7 having an 
input section at its svirface. Liquid crystal display side board 6 is covered with 
second housing 8 having a display section. Element section 9 is coupled with a 
ground which is opposite antenna section 3 at keyboard side board 5 and 

25 formed at an end side of the board, and formed of a meander shaped metal 
plate. 

Next, characteristics of portable transceiver 1 of the present embodiment 



are described hereinafter. 

A Voltage Standing Wave Ratio characteristic (hereinafter referred to as 
'VSWR characteristic") of the present structure adding element section 9 is 
shown in Fig. 2. A VSWR characteristic without adding element section 9 is 
5 shown in Fig. 3. 

Point "A", "B", "C" and "D" in Figs. 2-3 respectively show VSWRs of 
frequencies of 0.830 GHz, 0.885 GHz, 1.92 GHz and 2.17 GHz. For example, 
VSWR is 2.4613 at "C" point (1,92 GHz) in Fig. 2. As shown in Fig. 2, the 
VSWR characteristic approaches 1 at 2 GHz band. Frequency bands whose 
10 VSWR characteristics are less than 3 are approximately 300 MHz (i.e., a range 
between points "C" and "D'O. 

This shows that radio frequency power from the circuit board side is 
efficiently suppUed to the antenna side. 

As a result, using the structure discussed above, a broadband can be 
15 reaUzed at 2 GHz band. On the other hand, as shown in Fig. 3, in a case 
where element section 9 is not formed, frequency bands whose VSWR 
characteristics are less than 3 can not be obtained at 2 GHz band. In a word, a 
broadband can not be reaUzed. 

As discussed above, a broadband can be reaUzed by forming antenna 
20 section 3 disposed close to couphng section 4 and element section 9, which is 
opposite antenna section 3, formed at an end side of the board, and coupled 
with a ground. The reason the broadband can be reaUzed is that current 
distribution, which has concentrated on antenna section 3 and coupUng section 
4, is dispersed at a side of element section 9, so that an input impedance of 
25 antenna section 3 can be high impedance. At this time, in order to produce 
resonance, element section 9 is formed in length to be approximately half 
wavelength of a desirable frequency. 
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In a word, a length of element section 9 is structxired so that an electrical 
length becomes A/2, where X denotes a wavelength of the desirable frequency 
which produces resonance. 

5 SECOND EXEMPLARY EMBODIMENT 

The second embodiment of the present invention is described hereinafter 
with reference to Fig. 4. 

Antenna section 3 is disposed near hinge section 2 and close to coupling 
section 4. Keyboard side board 5, which is a first circtiit board, is coupled with 
10 hquid crystal display side board 6, which is a second circuit board, via coupHng 
section 4. Keyboard side board 5 is covered with first housing 7 having an 
input section at its surface. Liquid crystal display side board 6 is covered with 
second housing 8 having a display section. Element section 9 is formed of a 
pattern on the board, where the pattern is extended from a ground pattern of 
15 keyboard side board 5. 

By using the pattern on the board discussed above, the same effect can be 
obtained as the case where the metal plate is used. In addition, costs can be 
cut down because element section 9 is formed of the pattern on the board. 

20 THIRD EXEMPLARY EMBODIMENT 

The third embodiment of the present invention is described hereinafter 
with reference to Fig. 5. 

Fig. 5 is an enlarged view of an example of antenna section 3 of Fig. 1. 
Antenna section 3 is formed of hehcal element 21, feeding section 22 and 
25 meander element 23. Electric power is suppHed to hehcal element 21, feeding 
section 22 is coupled with a power supply terminal on resin substrate 20, and 
meander element 23 is insulated from hehcal element 21. 
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As discussed above, antenna section 3 is formed of a plvirality of elements 
including helical element 21 and meander element 23. 

As a result, antenna section 3 can treat a pliu-ality of frequency bands 
corresponding to respective elements. 
5 In a word, a portable transceiver having a broad band characteristic can 

be provided at a frequency band corresponding to any one of elements. 

FOURTH EXEMPLARY EMBODIMENT 

The fourth embodiment of the present invention is described hereinafter 
10 with reference to Fig. 6. 

Fig. 6 is an enlarged view of another example of antenna section 3 of Fig. 

1. 

Antenna section 3 is formed of first folding type element 24, feeding 
section 22 and second element 25. Electric power is suppUed to first folding 
15 type element 24, feeding section 22 is coupled with a power supply terminal on 
resin substrate 20, and second element 25 is coupled with first folding type 
element 24. 

As discussed above, antenna section 3 is formed of a pluraUty of elements 
including first folding type element 24 and second folding type element 25. 
20 As a result, antenna section 3 can treat a plurality of frequency bands 

corresponding to respective elements. 

In a word, a portable transceiver having a broad band characteristic can 
be provided at a frequency band corresponding to any one of elements. 
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FIFTH EXEMPLARY EMBODIMENT 

The fifth embodiment of the present invention is described hereinafter 
with reference to Fig. 7. 
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Antenna section 3 in Fig. 7 is formed of first folding type element 24, to 
which electric power is supplied, shown in Fig. 6 and second element 25 coupled 
therewith. Antenna section 3 is disposed near hinge section 2 and close to 
couphng section 4. 

5 Keyboard side board 5, which is a first circuit board, is coupled with 

Uquid crystal display side board 6, which is a second circuit board, via couphng 
section 4. 

Keyboard side board 5 is covered with first housing 7 having an input 
section at its siu'face. Liquid crystal display side board 6 is covered with 

10 second housing 8 having a display section. First element section 9 and second 
element section 26 each is formed of a meander shaped metal plate. They are 
coupled with a ground which is opposite antenna section 3 at keyboard side 
board 5 and formed at an end side of the board. 

Using the structure discussed above, first element section 9 corresponds 

15 to a first fi-equency band and second element section 26 corresponds to a second 
fi-equency band, so that each current distribution concentrates. Therefore, a 
broad band can be realized at a plurahty of frequency bands. Thus, a portable 
transceiver having such a characteristic can be provided. 

20 SIXTH EXEMPLARY EMBODIMENT 

The sixth embodiment of the present invention is described hereinafter 
with reference to Fig. 8. 

First element section 9 is formed of a meander shaped metal plate and 
coupled with a ground, which is opposite antenna section 3 at keyboard side 
25 board 5 and formed at an end side of the board, via inductance section 27. 

As discussed above, a length of an element section can be shortened by 
couphng via inductance section 27, so that the element section can be 
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miniatxirized. A chip coil or the hke can be used as the inductance section. 

The present invention provides a portable transceiver includes a first 
housing having a first circxiit board in its inside and an input section at its 
surface, a second housing having a second circuit board in its inside and a 
5 display section at its surface, and a coupUng section for electrically coupling the 
first circuit board with the second circuit board. In addition, an antenna 
section and an element section are disposed at one of the first circuit board and 
the second circuit board. Besides, the first housing and the second housing are 
coupled with each other via a hinge section to be folded. By using the 
10 structiu:e mentioned above, electric currents concentrate on the element section, 
so that an input impedance of an antenna can be a broad band. 

Further, in the present invention, the antenna section and the element 
section may be respectively disposed near two sides, which are opposite to each 
other, of the circuit board. In this case, electric currents can concentrate on the 
15 element section, and an input impedance of the antenna can be a broad band. 

Still further, in the present invention, the element section may be formed 
of a pattern on the circuit board. In this case, electric currents can concentrate 
on the element section, and an input impedance of the antenna can be a broad 
band. 

20 Yet further, in the present invention, the element section is formed of a 

metal plate. In this case, electric ciirrents can concentrate on the element 
section, and an input impedance of the antenna can be a broad band. 

Furthermore, in the present invention, a length of the element section 
may be an electrical length of A/2. In this case, electric currents can 

25 concentrate on the element section, and an input impedance of the antenna can 
be a broad band. 

In the present invention, the antenna section may be formed of the 
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helical element and the meander element. In this case, electric cxirrents can 
concentrate on the element section, and an input impedance of the antenna can 
be a broad band. 

In the present invention, the antenna section may be formed of a 
5 pluraHty of folding type elements to which electric power is supplied. In this 
case, electric currents can concentrate on the element section, and an input 
impedance of the antenna can be a broad band. 

In the present invention, a pluraUty of element sections may be formed. 
In this case, electric currents can concentrate on the pluraUty of element 
10 sections, and an input impedance of the antenna can be a broad band at a 
plurahty of frequency bands. 

In the present invention, the element section and the couphng section of 
the circuit board may be coupled with each other via the inductance section. 
In this case, electric currents can concentrate on the element section, and an 
15 input impedance of the antenna can be a broad band. 

As discussed above, the present invention provides a portable transceiver 
includes two circuit boards and the couphng section for electrically couphng 
them. The antenna section and the element section are disposed at one of the 
circuit boards, and two housing are coupled with each other via the hinge 
20 section and can be folded. Using the structure discussed above, the portable 
transceiver having a broad band characteristic can be provided. 



INDUSTRIAL APPLICABILITY 

An antenna of the present invention can be incorporated in a portable 
25 transceiver, which requires a broad band, and widely apphed. 



